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ELECTRIC SCOOTER WITH BATTERY
PACK INTERCHANGEABLE WITH POWER
AND GARDENING TOOL

BACKGROUND OF THE INVENTION

An electric scooter powered by a battery pack 1s known 1n
the art. Conventional electric scooters include a specially
designed battery with a matching capacity. Typically, the
storage battery or lithium battery for the conventional elec-
tric scooters 1s integrally built-in, has a large size, and 1s
inconvenient to be carried out. Most electric scooters have
batteries fixed inside their frames or other parts, which are
ditficult to be disassembled. Theretfore, 1t 1s inconvenient to
charge conventional scooters. When an electrical scooter
needs to be charged, the scooter needs to be placed close to
a power supply, and requires a special charger for charging
its battery, as well as a space near the power supply for
parking the scooter. In addition, due to the dificulty to
disassemble the battery system in the conventional scooters,
when a user needs a new battery or a larger-capacity battery,
it requires a proiessional to replace the whole battery pack
system. As a result, such a battery replacement process can
be very expensive.

Due to the drawbacks of the conventional electrical
scooters, there 1s a pressing need to {ind solutions to have an
clectric scooter with a battery pack, which 1s easy to be
disassembled, charged, and carried; has a reduced cost for
battery replacement and an improved compatibility; and
with 1ts battery pack and charger capable of being shared
with other lithium electric power or gardening tools.

SUMMARY OF THE INVENTION

The present invention 1n general relates to a novel type of
clectric scooters with detachable or removable battery pack
(s). The electric scooter utilizes a battery housing to remov-
ably receive and hold one or more battery packs, particularly
lithium battery packs.

One aspect of this invention utilizes a battery pack that 1s
originally intended to be used for electric power or garden-
ing tools, such that the battery pack 1s interchangeable
between the electric scooters of this mvention and other
clectric power or gardening tools. Additionally, since such a
battery pack does not require a special charger, the electric
scooters according to the present invention can share its
battery pack(s) and the charger with other lithium electric
power or gardening tools.

Another aspect of this invention provides varies connec-
tions of the lithium battery packs (e.g., shide-type and
isert-type battery packs) in the electric scooters. A further
aspect of this mvention provides a battery housing either
with or without a spring element, wherein the spring element
helps the removal or ejection of the battery packs (e.g.,
slide-type battery packs).

As further described 1n this document, the present inven-
tion provides varies assemblies and locations of the battery
packs 1n the scooters (e.g., inside a recessed battery housing
on the top side of the platform, nside a recessed battery
housing on a vertical side of the platform, or inside a battery
box mounted to the vertical tube of the scooter).

In one aspect, the present mvention provides an electric
scooter comprising: a vertical tube, connected to a handle
bar element; a platform configured to support a rider; at least
one front wheel and at least one rear wheel; an electric motor
configured to provide a mechanical power to at least one of
the front and rear wheels; and a battery housing configured
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to removably receive and hold one or more battery packs,
wherein the one or more battery packs are configured to

power the electric scooter, and at least one battery pack 1s
capable of being used as a power supply of a separate
clectric power or gardening tool.

In some embodiments, the battery pack i1s a lithium
battery pack.

In some embodiments, the battery pack 1s a slide-type
battery pack. In some other embodiments, the battery pack
1s an 1nsert-type battery pack.

In some embodiment, the battery housing comprises a
recessed area on top side of the platform. The one or more
battery packs may slide on or be inserted into a battery
holder 1nside the battery housing from the top of the plat-
form, thereby connecting to the scooter.

In some embodiments, the battery housing comprises a
recessed area on a vertical side of the platform. The one or
more battery packs may slide on or be inserted into a battery
holder inside the battery housing from the side of the
platform.

In some embodiments, the battery housing comprises a
battery box mounted to the vertical tube. The one or more
battery packs may slide on or be inserted mto a battery
holder 1n the battery box, thereby connecting to the scooter.

In some embodiments, the battery housing comprises one
or more sockets for plugging the battery packs.

In some embodiments, the battery housing comprises a
spring to facilitate the removal or ejection of the one or more
battery packs.

In some embodiments, the scooter comprises a circuit for
clectrically connect the battery packs to the electric motor.
The circuit comprises a series circuit and/or a parallel
circuit.

In some embodiments, the scooter comprises a removable
cover plate to cover the battery housing.

In some embodiments, the scooter comprises one or more
AC charging ports or USB output ports. In some further
embodiments, the one or more AC charging ports or USB
output ports are located on a side of the platform or on the
battery box.

In some embodiments, the scooter can be either foldable
or {ixed (non-foldable). In some embodiments, the scooter 1s
at least partly foldable. For instance, the vertical tube of a
toldable scooter can be pivotally connected to the platiorm,
for prvoting the scooter between an upright position for use
and a collapsed or laid-over position for storage. Moreover,
the handle bar may be collapsible 1n order to save space for
storage.

As used herein, the term ““or” 1s meant to include both
“and” and “‘or.” In other words, the term “or” may also be
replaced with “and/or.”

As used herein, the singular forms “a,” “an’ and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise.

As used herein, the spatially relative terms, such as “top”,
“bottom”™, “inside”, “outside”, “above™, and “under” may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as 1llustrated 1n the figures. The terms are not intended to
require the described elements or structures 1 a specific
direction, and are not intended to limit the scope of this
invention as such.

27 L

BRIEF DESCRIPTIONS OF THE FIGURES

FIGS. 1A-1D illustrate a system diagram and operating
principle of an electric scooter of this invention.
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FIG. 2 1s a perspective 1llustration of an electric scooter of
this mvention, in which one or more detachable battery

packs can be placed inside the platiorm, by either sliding or
being mserted from the top of the platform.

FIGS. 3A-3D provide perspective illustrations of an 5
exemplary battery assembly, showing an electric scooter of
FIG. 2 with shide-type battery packs.

FIGS. 4A-4C provide perspective illustrations of an
exemplary battery assembly, showing an electric scooter of
FIG. 2 with insert-type battery packs. 10

FIG. 5 1s a perspective 1llustration of an electric scooter of
this nvention, in which one or more detachable battery
packs can be placed inside a vertical side of the platform.

FIGS. 6A-6B provide perspective illustrations of an
exemplary battery assembly, showing an electric scooter of 15
FIG. 5§ with slide-type battery packs.

FIGS. 7TA-7B provide perspective illustrations of an
exemplary battery assembly, showing an electric scooter of
FIG. § with insert-type battery packs.

FI1G. 8 1s a perspective 1llustration of an electric scooter of 20
this nvention, in which one or more detachable battery
packs can be placed inside a battery box mounted to the
vertical tube of the scooter.

FIG. 9 provides a perspective illustration of an exemplary
battery assembly, showing an electric scooter of FIG. 8 with 25
slide-type battery packs.

FIG. 10 provides a perspective 1illustration of a spring
system 1nside the assembly of FIG. 9.

FIG. 11 provides a perspective illustration of an exem-
plary battery assembly, showing an electric scooter of FIG. 30
8 with 1nsert-type battery packs.

FIG. 12 provides a perspective 1llustration of an electric
scooter of this mnvention, including an AC charging port and

one or more USB output ports.
35

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

One aspect of this mvention relates to a novel type of
clectric scooters with detachable or removable battery pack 40
(s). The electric scooter utilizes a battery housing to remov-
ably recerve and hold one or more battery packs, particularly
lithium battery packs (e.g., slide-type or insert-type battery
packs). The battery packs may be mounted via varies
assemblies at different locations 1n the scooters. For 45
instance, one or more battery packs may be placed 1nside a
recessed battery housing on the top side of the platform, or
inside a recessed battery housing on a vertical side of the
platform, or mside a battery box mounted to the vertical tube
of the scooter. When a battery pack needs to be charged, 1t 50
can easily be removed from the battery housing and
recharged by a matching charger.

A key component of this invention 1s that the lithium
battery packs utilized 1n the scooters are the same types of
battery packs used in other lithium electric power or gar- 55
dening tools. Therefore, such a battery pack 1s interchange-
able between the scooters of this imnvention and other com-
mon electric power or gardening tools.

The present
invention, therefore, allows the battery pack and the charger

to be sharable with other lithium electric power or gardening 60
tools.

Comparing with conventional electric scooters, the novel
type of the electric scooters according to the present inven-
tion has at least the following advantages: (1) since the
battery pack can be independently disassembled, single or 65
multiple battery packs can be charged separately from the
scooters, thereby making battery charging much easier; (i1)

4

the sharing of the lithtum battery packs between the electric
scooters and the electric power or gardening tools allows
better use of the energy; and (111) the battery replacement and
maintenance become much easier and less expensive, with-
out requiring a professional to do so.

Set forth below are several illustrations or examples of
apparatus of this mnvention containing electric scooters with
detachable battery pack.

FIGS. 1A-1D illustrate an operating system and 1ts oper-
ating principle of an electric scooter of this invention. The
system may include one or more detachable lithium battery
packs connected to a controller via a circuit (e.g., parallel
and/or series circuit), in which the controller 1s also con-
nected to a brake, an accelerator, a dashboard, a light (or
multiple lights), and a motor (or multiple motors)—e.g., via
wired or wireless communications. A user riding the scooter
may use the dashboard to monitor and control the scooter. As
further shown 1 FIGS. 1C-1D, after the battery packs are
iserted or connected, a user may start the power switch, and
then start the accelerator to speed up the nde.

FIG. 2 1s a perspective 1llustration of electric scooter 100.
Electric scooter 100 includes handle bar element 102, accel-
erator 104, brake 103, dashboard switch 106, and front light
108. Electric scooter 100 also includes vertical tube 110,
plattorm 112 (bottom foot pedal) to support a rnider, (fold-
able) supporting element 114 to support the scooter when 1t
1s standing, rear light 116, and at least one front wheel 118
and at least one rear wheel 120. At least one of the wheels
1s a drive wheel driven by an electric motor.

The platform 112 includes a recessed area or compartment
121 on its top side to contain controller 122, and form a
battery housing 123 to removably receive one or more
detachable lithrum battery packs 124 (e.g., through battery
connector or socket 126). The housing 123 may be designed
to recerve diflerent types of battery packs, e.g., either
slide-type battery packs or insert-type battery packs. Con-
troller 122 1s connected to the battery packs 124, the
dashboard, the electric motor, and other electric components
via wires. Although the battery housing 123 may be able to
receive and hold (e.g., lock) multiple battery packs, the
operation of scooter of this mnvention does not require the
assembly of all the battery packs. The scooters of this
invention may still be powered and operated when only one
battery pack 1s mounted 1nside the housing. In some embodi-
ments, the battery housing includes a spring to facilitate the
removal or ¢jection of the battery (e.g., the slide-type battery
packs). Scooter 100 also includes removable cover plate 128
to cover the housing 123 and to protect against water and
dust. The size and shape of the battery housing according to
the present invention may vary based on the size, capacity
and numbers of the lithtum battery packs.

Such a battery system 1s configured to provide a power
supply to power the electric motor, thereby providing
mechanical power to at least one of the front and rear
wheels. The battery packs, together with the brake, control-
ling dashboard and controller, are configured to drive the
clectric motor and control the ride. Such battery packs can
be easily removed and recharged by a standard charger for
lithium battery packs. Notably, the lithium battery packs 124
may also be used as a power source to other common electric
power or gardening tools. In other words, the battery pack 1s
interchangeable between electric scooter 100 and a sperate
clectric power or gardening tool.

According to the present invention, when the battery of
the scooter runs low (as can be indicated on the dashboard),
a user can open a cover plate, remove the lithium battery
pack(s) from the battery housing by hand, and use a suitable
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charger to charge the battery pack or replace it for a tully
charged battery pack, thereby continuing the ride.

In some embodiments, a scooter as descried 1n FIG. 2 1s
configured to utilize slide-type battery packs. As shown 1n
FIGS. 3A-3D, electric scooter 200 1ncludes a battery hous-
ing on the top side of the platform (which may be covered
by a removable cover plate). The battery housing includes a
holder (with two connectors or sockets) to receive one or
two slide-type battery packs. As described above, the battery
packs of this invention may also be used for other common
lithium electric power or gardening tools. FIG. 3B 1s a top
view of the holder, and FIG. 3C 1s a cross-sectional side
view of the holder. FIG. 3D shows battery packs sliding onto
the holder via opposite directions. As such, one or more
slide-type battery packs can slide horizontally onto the
holder, thereby connecting to the controller and providing a
power to the electric motor.

In some other embodiments, a scooter as described 1n
FIG. 2 1s suitable for insert-type battery packs. As shown 1n
FIGS. 4A-4C, electric scooter 300 includes a battery hous-
ing on the top side of the platform, which includes a holder
(with two connectors or sockets) to receive one or two
isert-type battery packs. FIG. 4B 1s a top view of the holder,
showing that the holder 1s capable of removably and 1nde-
pendently receiving and holding two insert-type battery
packs. FIG. 4C shows that the two 1nsert-type battery backs
can be 1nserted vertically mto the holder.

FIG. § 1s a perspective illustration of electric scooter 400,
in which the battery housing 402 1s a recessed arca 404
located on a side of the platform 406 such that one or more
detachable battery packs 408 can be mounted into the
vertical side of the platform. The battery housing may also
include a cover plate to cover its opening. The battery packs
included by electric scooter 400 can be either slide-type or
insert-type battery packs, and are interchangeable between
clectric scooter 400 and a common electric power or gar-
dening tool.

As shown 1n FIGS. 6A-6B, the battery housing located on
the side of the platform may include a holder (with two
connectors or sockets) to removably receive two slide-type
battery packs. As shown 1n FIG. 6B, each battery pack may
independently slide up and be placed into the holder via their
respective connectors.

Alternatively, FIGS. 7A-7B show another battery assem-
bly, which includes a side battery housing for removably
receiving two insert-type battery packs. As shown i FIG.
7B, each battery pack may independently be inserted and
plugged into the battery housing from the side of the
platform.

FIG. 8 1s a perspective 1llustration of electric scooter 500,
which includes vertical tube 510, to which a battery housing,
or box 522 1s mounted. More specifically, electric scooter
500 also includes handle bar element 502, brake 504,
accelerator 503, dashboard switch 506, and front light 508,
platiorm 512 (bottom foot pedal) to support a rider, foldable
supporting element 514 to support the scooter when 1t 1s
standing, rear light 516, and at least one front wheel 518 and
at least one rear wheel 520. At least one of the wheels 1s a
drive wheel driven by an electric motor. The battery housing
or box 522 1s mounted to vertical tube 510. One or more
lithium battery packs 528 (e.g., slide-type or insert-type
battery packs) may be plugged inside battery housing 522
(e.g., via connectors or sockets 526), thereby powering
scooter 300. The plattorm 512 includes a built-in controller
524, which 1s connected to the battery packs, the dashboard,
the electric motor, and other electric components via wires.
In some embodiments, the battery housing includes a spring
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to facilitate the removal or ejection of the battery (e.g., the
slide-type battery packs). Scooter 500 may also include a
removable cover plate to cover the housing and to protect
against water and dust. The size and shape of the recessed
housing may vary based on the size, capacity and numbers
of the lithium battery packs.

Such a battery system 1s configured to provide a power
supply to power the electric motor, thereby providing
mechanical power to at least one of the front and rear
wheels. The battery packs, together with the brake, control-
ling dashboard and controller, are configured to drive the
clectric motor and control the ride. The battery packs are
casy to be removed and recharged. Also, such lithium battery
packs may be used as a power source to other common
clectric power or gardening tools. In other words, the battery
pack 1s interchangeable between electric scooter 500 and a
sperate electric power or gardening tool.

FIG. 9 provides a perspective 1llustration of an exemplary
battery assembly, showing an electric scooter of FIG. 8 with
slide-type battery packs. The battery assembly includes
battery housing or box 602 mounted to the vertical tube, for
removably receiving two slide-type battery packs. More
specifically, battery housing 602 includes compartment 604
for containing the battery packs, and connecting port 606
with sockets 608, into which the battery packs 610 can plug
through battery connectors 612. Moreover, the scooter
includes a cover plate 614 to cover the housing, and protect
against water and dust. As such, when the cover plate 1s
opened, two slide-type battery packs may independently
slide on and be plugged into the sockets of the battery
housing. [51] In addition, the battery system may include
spring element 616, which facilitates the removal or ejection
of the shide-type battery packs. FIG. 10 provides a more
detailed 1llustration of the spring element 616. Such a spring
clement 1s not used for insert-type battery packs. [52] FIG.
11 provides a perspective 1llustration of an exemplary bat-
tery assembly, showing an electric scooter of FIG. 8 with
insert-type battery packs. The battery assembly includes
battery housing or box 702 mounted to the vertical tube of
the scooter, compartment 704 for containing the battery
packs, connecting port 706, and sockets 708, and removable
cover plate 710. The battery packs 712 may be removably
inserted into sockets 708, via their inserting connectors 714,
thereby providing a power to the scooter.

FIG. 12 provides a perspective illustration of electric
scooter 800. Electric scooter 800 includes an AC charging
port 802 and/or one or more USB output ports 804. As such,
the battery pack(s) can be charging directly without taking
out from scooter and also can optionally become a power
supply to charge another electric device via one of the USB
output ports.

Although specific embodiments of this mvention have
been 1llustrated herein, 1t will be appreciated by those skilled
in the art that any modifications and variations can be made
without departing from the spint of the mvention. The
examples and 1llustrations above are not intended to limait the
scope of this invention. Any combination of embodiments of
this invention, along with any obvious their extension or
analogs, are within the scope of this invention. Further, 1t 1s
intended that this invention encompass any arrangement,
which 1s calculated to achieve that same purpose, and all
such variations and modifications as fall within the scope of
the appended claims.

All the features disclosed 1n this specification (including
any accompanying claims, abstract and drawings) may be
replaced by alternative features serving the same, equivalent
or stmilar purpose, unless expressly stated otherwise. Thus,
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unless expressly stated otherwise, each feature disclosed 1s
one example of a generic series of equivalent or similar
features.

Other Embodiments

It 1s to be understood that while the invention has been
described 1 conjunction with the detailed description
thereol and accompanying figures, the foregoing description
and accompanying figures are only intended to illustrate,
and not limit the scope of the invention, which 1s defined by
the scope of the appended claims. Other aspects, advantages,
and modifications are within the scope of the following
claims. All publications referenced herein are incorporated
by reference 1n their entireties.

What i1s claimed 1s:

1. An electric scooter comprising:

a vertical tube, connected to a handle bar element;

a platform configured to support a rider;

at least one front wheel and at least one rear wheel;

an e¢lectric motor configured to provide a mechanical

power to at least one of the front and rear wheels; and

a battery housing configured to removably receive and

hold one or more battery packs, wherein the one or
more battery packs are configured to power the electric
scooter, and at least one battery pack is interchangeable
between the electric scooter and a separate battery-
operated electric power or gardening tool with an
operating voltage range of 10.8 Voltage Direct Current
to 60 Voltage Direct Current, and capable of being
directly connected to the separate electric power or
gardening tool and used as a power supply of the
separate electric power or gardening tool.

2. The electric scooter of claim 1, wherein the battery
pack 1s a lithium battery pack.

3. The eclectric scooter of claam 1, wherein the battery
pack 1s a slide-type battery pack or an insert-type battery
pack.

4. The electric scooter of claim 3, wherein the battery
housing comprises a recessed area on top side of the
platform.

5. The electric scooter of claim 3, wherein the battery
housing comprises a recessed area on a vertical side of the
platiorm.

6. The clectric scooter of claim 3, wherein the battery

housing comprises a battery box mounted to the vertical
tube.
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7. The electric scooter of claim 1, wherein the battery
housing comprises one or more sockets for plugging the
battery packs.

8. The electric scooter of claim 7, wherein the battery
housing comprises a spring located between the two sockets
to facilitate a removal of the one or more battery packs.

9. The electric scooter of claim 1, further comprising a
circuit for electrically connect the battery packs to the

electric motor.

10. The electric scooter of claim 9, wherein the circuit 1s
either a series circuit or a parallel circuit.

11. The electric scooter of claim 1, further comprising a
removable cover plate to cover the battery housing.

12. The electric scooter of claim 1, further comprising one
or more AC charging ports or USB output ports.

13. The electric scooter of claim 12, wherein the one or

more AC charging ports or USB output ports are located on
a side of the platform or on the battery box.

14. The electric scooter of claim 1, wherein the electric
scooter 1s either foldable or fixed.

15. The electric scooter of claim 14, wherein the vertical
tube 1s pivotally connected to the platform, for pivoting the
scooter between an upright position for use and a collapsed
position for storage.

16. The electric scooter of claim 15, wherein the handle
bar element 1s collapsible.

17. The electric scooter of claim 14, wherein the handle
bar element 1s collapsible.

18. The electric scooter of claim 1, wherein the battery
housing comprises a holder configured to removably receive
and hold at least two battery packs, and wherein the two
battery packs are positioned opposite to one another in
opposite directions, and each are interchangeable between
the electric scooter and the separate battery-operated electric
power or gardening tool.

19. The electric scooter of claim 18, wherein the holder 1s
configured to receive two slide-type battery packs by sliding
the two battery packs horizontally onto the holder in oppo-
site directions.

20. The electric scooter of claim 3, wherein the battery
pack 1s an insert-type battery pack, and is interchangeable
between the electric scooter and the separate battery-oper-
ated electric power or gardening tool.
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